Bisoprolol is a lipophilic cardioselective β-blocker, which leads to its rapid and almost complete (90%)absorption
Since drug treatment of hypertension should be conducted regularly and for a long time, the medicines prescribed for that purpose must be easy in use and welltolerated by patients. Easiness of use in the first place is the ability to take the medication once a day. Bisoprolol, a highly selective β-blocker (BB) [6, 8] belongs to such medicines.
When treating hypertension medicines with the selective action gain the advantage as, on the one hand, they do not yield to non-selective BB by their properties, and, on the other hand, they have undesirable and side effects much more rarely. Bisoprolol does not interact with any of the drugs used to treat cardiovascular disease and rarely shows many side and undesirable effects [6] [7] [8] .
Dissolution is one of the most important pharmacotechnological characteristics of solid dosage forms, tablets in particular, which allows not only to investigate the technology of producing the dosage form, but also to study its bioavailability [2, 3] .
In accordance with the requirements of the USP and Japanese Pharmacopoeia dissolution of bisoprolol tablets is carried out in water, the amount of the active substance dissolved is determined by liquid chromatography [9, 10] .
The aim of our research is to develop the "Dissolution" test for bisoprolol tablets by absorption spectrophotometry in the ultraviolet and visible spectra.
Materials and Methods
The object of the study was bisoprolol tablets of three domestic manufacturers. One tablet contains 10 mg of bisoprolol fumarate. To prepare the working standard sample the substance of bisoprolol fumarate, batch 130501 (India), excipients and reagents that meet the requirements of the SPhU were used.
Analytical studies were performed using an Evolution 60S spectrophotometer; the Pharma Test -DT 70 device for dissolution determination, "AXIS" ANG 200 analytical balance (Poland). All tests were performed using the measuring glassware of class A.
Results and Discussion Determination of the "Dissolution" test was performed in accordance with the requirements of the State Pharmacopoeia of Ukraine [4, 5] . The generally accepted method for determining dissolution of tablets besides the chromatographic one is the spectrophotometric method. To develop the method for dissolving bisoprolol fumarate tablets we have studied the spectral characteristics of the medicinal substance in the range from 220 nm to 300 nm in water and 0.1 M solution of hydrochloric acid (Fig. 1) .
The absorption spectrum of an aqueous solution of bisoprolol fumarate ( Fig. 1 ) is characterized by absorption maxima at wavelengths of 229 nm, 271 nm and a shoulder at 276 nm. When changing the solvent to 0.1 M solution of hydrochloric acid the nature of the spectrum does not change and peaks are observed at wavelengths between 230 nm and 272 nm.
When studying the obedience of bisoprolol fumarate solutions in various solvents to Bouguer-LambertBeer law it has been found that there is a direct correlation in water and 0.1 M solution of hydrochloric acid in the concentration of the active substance from 4.0×10 -5 to 2.8×10 -4 g/ml. The dissolution medium was chosen taking into consideration the nature of the substance studied and the area of the digestive tract where it should be dissolved. Because of bisoprolol fumarate absorption occurs in the stomach 0.1 M solution of hydrochloric acid was used as a dissolution medium, its pH is 1.0 corresponding to the pH of the gastric juice.
The check of solutions' stability was performed for 60 minutes for the standard solution (Table 1) . It has been determined that the analytical solution is stable for one hour.
It has been found that bisoprolol fumarate absorption spectra in 0.1 M solution of hydrochloric acid obtained from the tablet mass of different manufacturers fully coincide with the UV absorption spectrum of the standard sample of bisoprolol fumarate (Fig. 2) . One can predict that tablet excipients do not affect the nature of the absorption spectrum of the active substance. Therefore, we recommend to conduct the "Dissolution" test at the wavelength of 272 nm.
The time of conducting the "Dissolution" test, the number of tablets and the average volume were determined Table 1 The study of stability of the analytical solution experimentally. To determine the dissolution time the kinetics of bisoprolol release from tablets was studied (Fig. 3) . The experimental data (Fig. 3 ) testify that solubility of bisoprolol fumarate is relatively high since for the first 5 minutes the release of almost all of the active ingredient occurs. Thus, we consider 20 minutes as the optimal time for dissolving bisoprolol tablets.
The amount of bisoprolol fumarate in tablets is 5 mg or 10 mg, so to conduct the "Dissolution" test by spectrophotometry and to obtain more accurate results we recommend to take 5 tablets and the volume of the medium should be 500 ml. Determination was performed at 75 rpm/min.
On the basis of these studies the conditions of dissolution determination for bisoprolol tablets have been developed: the number of bisoprolol tablets, 10 mg, is 5; the solvent is 0.1 M hydrochloric acid, the volume of the dissolution medium is 500 ml, the rotation rate is 75 rpm/min, the dissolution time is 20 min. For 20 minutes not less than 90% of bisoprolol of its label claim must be released.
Linearity of the method was investigated in the concentration range from 50% to 130% of the nominal concentration. The ratios of the mean values of optical densities for each of 9 solutions (the measurements was performed three times to confirm authenticity) to the average value of the optical density of the reference solution were calculated, obtaining values Х і = С і / С st • 100%, Y i = (A i / A st ) • 100. Calculations were performed in the normalized coordinates, giving concentration and analytical signal as a percentage of the nominal values. The value of Z = 100 • (Y i / X i ) being the concentration found as a percentage to the introduced concentration was also determined (Fig. 4) [1, 9] .
The results of the statistical calculation of linearity are given in Table 2 .
The method is characterized by sufficient convergence and accuracy within the whole range of concentrations of 50-130% of that observed from the results, which are shown in Table 3 .
The method of determination: Absorption spectophotometry in the ultraviolet region, the method of standard.
Dissolution medium: 0.1 M hydrochloric acid, 500 ml. Equipment: the rotation rate is 75 rpm/min. Dosage unit: the required amount of tablets for providing the summary content of bisoprolol fumarate of 50 mg in the vessel for dissolution.
Dissolution time: 20 minutes.
Test solution:
A filtrate is used. Table 2 Results of the linearity study Reference solution: This solution of the standard sample of bisoprolol fumarate is prepared in 0.1 М solution of hydrochloric acid with the concentration of bisoprolol fumarate being similar to the concentration of the test solution.
Compensation solition: 0.1 М solution of hydrochloric acid.
The optical density of the test solution and the reference solution is measured at the wavelength of 272 nm in relation to the compensation solution.
Limitation: not less than 90% of the label claim of bisoprolol fumarate. CONCLUSIONS 1. The method of the "Dissolution" test of bisoprolol fumarate tablets has been developed, and the optimal conditions for its conducting are the medium and the volume of dissolution, the rotation rate, the time of dissolution. The results obtained have shown that for 20 minutes of dissolution at least 90% of bisoprolol fumarate of its label claim turns into the solution.
2. As a result of the validation test method performance «Dissolution» of bisoprolol tablets may be recommended for introduction in the book «Bisoprolol fumarate tablets» in the State Pharmacopoeia of Ukraine. The overall conclusion of the method Сorrect
